Time-resolved fluorescence microscopy is the ultimate tool for investigating dynamic events in cellular/sub-cellular structures and nanomaterials. Applications previously have been limited to wavelengths longer than 370 nm because microscope optics does not transmit in the deep UV. HORIBA Jobin Yvon (HJY), the leader in fluorescence spectroscopy, introduces a filter-based confocal system (the DynaMyc™) to measure fluorescence lifetimes and intensity directly under the microscope in the wavelength range of 240-1700 nm. In addition, a high speed UV-NIR frequency domain time-resolved system will be introduced as the basis of a future HJY microscope system.
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The DynaMyc™ system features time-correlated single photon counting (TCSPC) for sensitive and rapid acquisition of luminescence lifetimes from 100ps to100μs. An Olympus BX51 microscope was modified to transmit light for both excitation and emission down to 240nm in the deep UV. To maintain maximum light throughput, both the excitation light source and the detector are directly coupled to the microscope. This system can be used for mapping of fluorescence lifetimes and intensity with variable spatial resolution (>1μm) with an automated stage. The workshop will present fluorescence lifetime measurement from a single protein crystal with a diameter of 70 μm, and lifetime mapping obtained from a stained mouse kidney section. The potential application for detection of intrinsic fluorescence, such as tryptophan, from single proteins will be discussed.
By virtue of its ability to measure multiple frequencies simultaneously, the novel HJY frequency domain system exhibits ultra-fast data acquisition over a broad dynamic range. In contrast to single frequency measurements that provide average lifetime information, the multiple frequency measurements allow accurate resolution of individual lifetimes for complex decays in a single acquisition. This system is presented to highlight its potential to revolutionize time-resolved microscopy.
